In this short note we review the main features of open-string orbifolds with a quantised flux for the NS-NS antisymmetric tensor in the context of the open descendants of non-supersymmetric asymmetric orbifolds with a vanishing cosmological constant.
The first entry in the square brackets denotes rotations, the second denotes shifts on the internal compactification lattice while the third corresponds to the space-time fermion-number. The shift δ acts as a Z 2 -shift, whereas v L,R (= w R,L ) act as an A 2 shift [10] on the fifth coordinate. The asymmetric nature of the orbifold together with level matching, require that the internal 4d lattice split into a product of four circles at the radius of SU(2) enhanced symmetry. Actually, the algebra of the generators (1.1) reveals that f and g generate a non-abelian space group orbifold S [11] . The restriction to the point group P = S/{f 2 , g 2 }, with f 2 and g 2 pure translations, effectively changes the lattice to an SO (8) lattice, thus introducing a non-vanishing background for the B-field
with rank r = 2.
We have already noticed in [8] how the choice of the internal SO(8) lattice is crucial in order to get a consistent result. In fact, the orbifold that we are considering can be thought as an f (or g) projection of the supersymmetric T 4 /Z 2 orbifold generated by f g, with the T 4 corresponding to the SO(8) lattice. The resulting torus amplitude
is then consistent with the generic Klein bottle amplitude 1 (that, roughly speaking feels only the left-right symmetric generator f g) [4]
only for an internal SO(8) lattice, where the volume v = 1 2 and r = 2. ThusK 0 contains only those states that in T 0 are combined with their antiholomorphic counterparts. The same phenomenon also presents itself in the open sector, upon identification of Neumann and Dirichlet CP charges as a result of modding out by the T-duality contained in f . As a result of the action of f , the CP gauge group is reduced further and turns into in a single U(8) factor [7, 8] . Actually, this is the case if we break the residual internal global SO(4) 2 symmetry by introducing discrete Wilson lines in the Möbius amplitude, thus affecting the
transformation, that acts on the real hatted characters [6, 4] . Let us analyse the massless contribution to the transverse-channel Möbius amplitude:
where with have explicitly written the contribution of the internal bosons. On the SO(4) (hatted) characters (Ô 4 ,V 4 ,Ŝ 4 ,Ĉ 4 ), the P matrix acts as diag(σ 1 , σ 1 ), with σ 1 the first Pauli matrix. As a result, the space-time vector contributes to
thus calling for a product of symplectic gauge groups Sp(8) ⊗ Sp (8), consistently with the tadpole conditions. The resulting model is still supersymmetric at all mass levels in the open sector, while it is nonsupersymmetric in the closed sector. This has to be contrasted with the recently proposed scenario [12, 4] where supersymmetry is unbroken in the bulk (at any mass level) but is broken on branes, where a positive cosmological constant is generated at one loop.
The U(8) model of [7, 8] is obtained introducing inM discrete Wilson lines, that result in primed SO(4) characters associated to the internal lattice [6, 4] 
whose P transformation is now given by the Pauli matrix σ 3 acting on (Ô ′ 4 ,V ′ 4 ). As a result
consistently with a unitary CP gauge group. Although this latter choice has a sensible "geometric" 6d decompactification limit, it is not naturally related to the rational SO(8) internal lattice. In fact, it is the Sp(8) ⊗ Sp(8) model that, in the 6d decompactification limit, leads to the Sp(8) 4 model of [2, 6, 13] pertaining to the rational SO(8) lattice.
